The PEHO syndrome (progressive encephalopathy with oedema, hypsarrhythmia, and optic atrophy) is a recently recognised disorder of unknown biochemical background. Diagnostic features have been found in neuroradiological and neuropathological studies, which show characteristic severe cerebellar atrophy. In combined neuroradiological and ophthalmological studies, 10 out of 21 possible PEHO patients fulfilled the criteria for true PEHO syndrome. All were abnormal at birth showing hypotonia, drowsiness, or poor feeeding. Head circumference was normal, but usually dropped to 2 SD below average during the first year of life. Visual fixation was either absent from birth or lost during the first months of life. Nine patients had peripheral oedema in early childhood. The mean age of onset of infantile spasms was 4 9 months. All patients were extremely hypotonic and no motor PEIHY syndrome, all patients were evaluated by brain CT scan or magnetic resonance imaging, and they had neuro-ophthalmological examination complemented by electroretinogram and flash visual evoked potentials. Brain stem auditory evoked potentials were obtained by stimulating each ear with 100 to 110 dB intensity sound pressure level. The recording was obtained between the vertex and the mastoids. The analysis time was 10 ms after the stimulus. Somatosensory evoked potentials were obtained by stimulating the median nerve at the wrist. The stimulation intensity was just above the motor threshold. Motor nerve conduction velocities were measured with standard techniques.
The PEHO syndrome (progressive encephalopathy with oedema, hypsarrhythmia, and optic atrophy) was Patients and methods Seven patients from the original study by Salonen et al' were available for further study.
Fourteen additional patients with suspected PEHO syndrome were found through clinical geneticists and neuropaediatricians and by personally visiting the 15 Finnish central institutions for the mentally retarded. The inclusion criteria are shown in table 1.
To differentiate the patients with true PEIHY syndrome, all patients were evaluated by brain CT scan or magnetic resonance imaging, and they had neuro-ophthalmological examination complemented by electroretinogram and flash visual evoked potentials. Brain stem auditory evoked potentials were obtained by stimulating each ear with 100 to 110 dB intensity sound pressure level. The recording was obtained between the vertex and the mastoids. The analysis time was 10 ms after the stimulus. Somatosensory evoked potentials were obtained by stimulating the median nerve at the wrist. The stimulation intensity was just above the motor threshold. Motor nerve conduction velocities were measured with standard techniques.
Routine laboratory investigations were performed, including blood lactate and pyruvate values, plasma level of postprandial ammonium, serum transaminases, creatine kinase, copper, and caeruloplasmin. Peripheral blood smears were examined for vacuolated lymphocytes. Urinary screening studies for storage disorders of glycoproteins, glycolipids, and glycosaminoglycans were performed. Protein, glucose, lactate, and pyruvate levels were measured in cerebrospinal fluid. Special metabolic investigations included the determination of plasma and urine levels of amino acids by ion exchange chromatography, urinary organic ac4;1s by gas chromatography, and determination of urinary arylsulphatase and orotic acid. Urinary oligosaccharides were studied by thin layer chromatography. Serum long chain fatty acids and phytanic acid were measured in five patients and serum biotini- Eight of the 10 patients were born after a normal pregnancy. Two pregnancies were complicated near term by mild maternal hypertonia and oedema. No polyhydramnios was observed and fetal movements were not reported to be weak by any of the mothers. Three infants were in breech presentation. Two of them and two other patients were delivered by caesarean section. All infants were born at term except one, who was born at 37 weeks of gestation. At birth, two newborns responded poorly and had respiratory problems necessitating short oxygen administration. The other eight newborns had Apgar scores ranging from 8 to 10.
Hypotonia and other abnormal features were observed in all infants during the first days of life (table 2) . One newborn had oedema in the lower abdomen, prepuce, and lower limbs, and another in the dorsum of the feet. None of the newborns had seizures during the first two weeks of life. Definite hypotonia was noted in all patients before the onset of infantile spasms. Visual fixation was always lost by the time the seizures began. Pupillary reactions to light became sluggish and there was typical deviation of gaze sideways and upwards. Infantile spasms were noted at 2 to 5 The patients could not chew their food, but they swallowed normally. They had constipation and decreased frequency of urination.
The patients spoke no words at any age. However, they communicated by various vocal sounds, and responded with a smile when they were spoken to. Oedema, which was not associated with adrenocorticotrophin (ACTH) treatment, was observed in the facies and on the dorsal side of the hands and feet (fig IA) , often extending to the elbow and knee. After early childhood the oedema was noted to disappear, first from the facies and later from the limbs.
PHYSICAL FINDINGS

Growth
The mean birth weight, length, and head circumference was average,7 the weights ranging from 2800 to 3970 g, lengths from 49 to 52 cm, and head circumferences from 35 to 37 cm at term. In one patient, however, all these measurements were 3 SD below the mean. The heights fell to 2 SD below normal by the second year of life, and thereafter gradually to 3 to 5 SD below normal,7 and the patients also became very slim. During infancy, the mean head circumference dropped to -2 SD, remaining on the curve thereafter; thus the head was small in relation to age -brnot in relation to body size. (fig 2A) . The palate was high. Although none of the patients received phenytoin, the gingivae were hypertrophied (fig 3) . The fingers were tapering, the limbs were slender, and articular contractures appeared after 2 to 3 years of age.
NEUROPHYSIOLOGICAL FINDINGS
Brain stem auditory evoked potentials were abnormal in each of the nine patients studied. One patient showed absence of all waves, which was consistent with the hearing deficiency in this patient. In the other patients the latency to wave 1 was normal and to waves 3 and 5 delayed.
Somatosensory evoked potentials were recorded in four patients at 0-8, 2-7, 8-2, and 12 7 years of age. The cortical responses were absent in each of them, while the peripheral responses were preserved.
Motor conduction velocities were normal in two of the youngest patients, but slower than normal in all patients that were 2 years of age or older, and there was a progressive decrease of the conduction velocities with age (table 3) .
SKELETAL AND VISCERAL FINDINGS
The skull was narrow and flattened at the sides. The spine showed thoracic or thoracolumbar scoliosis, sometimes combined with kyphosis. The long bones showed poor modelling, extreme slenderness, and osteopenia in all patients except the youngest. The head of the femur was subluxated in five patients. Some showed signs of previous fractures in tubular bones. The heart was of normal size in all the patients, and abdominal ultrasound showed the liver and spleen to be of normal size in all the patients. The kidneys appeared normal; in particular, there were no cysts. Figure 3 Severe gingival hypertrophy in a 4 year old PEHO patient. diagnosis is available. Molecular genetic studies will probably be needed to solve this problem and to confirm the diagnostic classification of the patients. Judging by the four affected sibships in this study the intrafamilial variability of the PEHO syndrome is narrow. Although it is often the dysmorphic features that raise the suspicion of the PEHO syndrome, they proved to be non-specific (fig 2) . Many of the facial features were associated with developing microcephaly, extreme floppiness, and oedema. Hypotonia was usually observed from birth, whereas hypertonia was not noted in any of the newborns.
Nine of ten patients showed oedema in infancy, the cause of which remained unknown. Infantile subcutaneous oedema has been observed in some lysosomal storage disorders, such as galactosialidosis and infantile GMi ratio. Autosomal recessive inheritance is supported by several factors. Affected male and female sibs in three families showed no difference in terms of severity of the disorder. The mothers of two families were fourth cousins. None of the eight maternal half sibs of PEHO syndrome patients in families VIII to XII was affected (fig 4) , which argues against maternal inheritance. The unequal sex ratio of the patients is probably the result of the small series.
There is no specific treatment for the PEHO syndrome. ACTH medication for infantile spasms was not successful in any of the patients, and it should probably be avoided because of the side effects. Anticonvulsive therapy is needed permanently. Orthopaedic measures for preventing contractures are important.
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